The rate-determining step of this reaction follows a first order rate law"]. We therefore assumed that tert-butyliminostannanediyl ("-stannylene") is initially formed as an unstable intermediate, from which the stable tetramer 3 is formed stepwise[". To establish the mechanism of reaction we have now repeated the thermolysis of 1 in the presence of a potential trapping reagent for 4 or 5 ; we chose for this purpose the dimeric tin(I1) bis(tert-butoxide) 613', which is loosely bound in solution, for it proved useful in the "trapping" of monomeric thallium (1) The novel compound 7l5], which is still stable even above 250"C, is also formed with a twentyfold excess of 6. Its composition is confirmed by elemental analysis, mass spectrum and 'H-NMR spectrum. As the X-ray structure analysis shows, the molecule 7 has a crystallographic plane of symmetry (cf. Figure 1) ; the deviation from the higher point symmetry CZv (mm2) is however insignificant, so this symmetry can be assigned to the free molecule. Supporting evidence for this is provided by the 'H-NMR spectrum of 7 [in toluene, 6=1.28 (s, 18H) and 1.58 (s, 18 H)], which indicates the same chemical environment for each of the pairs of tert-butyl groups at the nitrogen and oxygen atoms independently of the temperature (-80 to + 40°C). Purely geometrically, the heptaatomic cyclic moiety in 7, which to our knowledge is a novelty in the structural chemistry of cage-like polycycles, can be regarded as made up of two trigonal bipyramids (SnN,OSn) with a common face (SnN,). Four of the seven atoms forming the "cage" bear tert-butyl substituents, which are oriented in the direction of the apices of a distorted bisphenoid. Two of the three tin atoms in 7 are trigonal-pyramidally coordinated, whereas one (Sn2) has four nearest neighbors. Thus, the usual coordination number 3 for Sn" atoms is not only overstepped in larger molecular cagesl6] but also in strongly strained systems. The environment at the nitrogen atom is distorted-tetrahedral, that at the oxygen atom trigonal planar. In the chemical formulation of 7 the bonding may simply be described with donor acceptor bonds symbolized by arrows.
I 8
This description of the structure is not only formal (cf. An example of this type of structure is Sn(NR)2(NHR)2 818]. On comparing 8 and 7 there is a very striking similarity in composition, and in a broad sense (replacement of NH by 0) they are even isosteric. The sp3 hybridization brought about in 8 by the hydrogen atoms on the nitrogen atoms leads to the norsecocubane-like structure, whereas in 7 the oxygen atoms are sp2 hybridized and thus facilitate the formation of the "closed" polycycle.
cations (e.g. of HgS) in alkaline sulfide-containing solutions is not only of general chemical interest (possible formation of unusual thiometalates1',21) but also of analytical and mineralogical Sulfide mineral ores are mainly formed hydrothermally (from post-magmatic fluids); it appears remarkable that the formation of many Sl-Hg-S6 117.0(2), Sl-Hg-S7 109.2(2), Sl-Hg-S12 99.6(2), S6-Hg-S7 109.6(2), S6-Hg-Sl2 107.4(2), S7-Hg-Sl2 113.9(2), Hg-S-S (mean value) 108.4, S-S-S (mean value) 108.6". Further details of the crystal structure investigation are available on request from the Fachinformationszentrum Energie Physik Mathematik, D-7514 Eggenstein-Leopoldshafen, on quoting the depository number CSD 50593, the names of the authors, and full citation of the journal. ore deposits cannot be conclusively explained because of the very small solubility products (e.g. of a-HgS, cinnaWe have been able to demonstrate that definite novel complexes of metals such as Cu, Ag, Au, and Hg are
